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DETAILED ACTION 

A. The one month extension of time, filed 1 2/20/99, has been entered into the record. 

B. Amendment D, filed 1 2/20/99, has been entered into the record. 

C. The substitute declaration, filed 12/20/99, has been entered into the record. 

D. All 35 U.S.C. Statues not cited in this Office Action can be found cited in fiiU in a previous 
Office Action. 

E. The prosecution summary is as follows: claims 1-46 have been cancelled and claims 47-80 have 
been added by Preliminary Amendment (Paper No. 3). Following a Restiiction Requirement 
claims 47-73 and 75-80 were elected. Claims 53-58, 60-62 and 68-80 were witiidrawn from 
consideration as non-elected species and claims 81-90 were added (Paper No. 17). Claims 91-114 
were later added (Paper No. 21). Therefore, Group I, claims 47-52, 59, 63-67 and 81-114, are 
pending in the current application. Applicants have elected this Group witiiout traverse. 

F. Since AppUcants are no longer claiming priority under 35 U.S.C. 119(a-d), a certified copy of 
Application PCT/US94/05747, as required by 35 U.S.C. 119(b), is not required. Instead, 
Applicants claim priority under 35 U.S.C. 120. 
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/. Claim Rejections - 35 USC § 112, second paragraph 

G. The rejection of claims 47, 84, 91 and 97 has been withdrawn in view of Applicants' arguments 
stating that (1) usefialness is not a proper basis for a rejection under section 1 12, second paragraph and (2) 
that one m the art would be able to distmguish which type of opioid receptor was binding to a candidate 



substance. 



H. The rejection of claims 47 and 59 has been withdrawn in view of Applicants' arguments that (1) 
"apolypeptide...selected from the group consisting of:. .. " is acceptable claim language. 

I. The rejection of claims 59, 103 and 109 has been withdrawn in view of AppUcants' arguments 
that one skilled in the art would clearly understand the phrases "composition comprising..." and 
"specifically interacts." In addition, these claims were amended to remove the term "candidate." TTiese 
claims are now clear with regard to "said substance." 

However, claims 59, 103 and 109 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. The previous Action also states that the assay does not enable distinguishing 
between agonists and antagonists and tiiat botii of these compounds can bind the receptor. The Action 
concludes that it is not predictable from the results of the assay that the Ugand is an agonist or antagonist 
and, for this reason, the claims are incomplete as method claims for determining that the substance is an 
agonist of a kappa opioid receptor. Applicants need to add steps to discriminate between the binding of an 
agonist and an antagonist. 
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J. The rejection of claim 63, 66 and 85-90 has been withdrawn 
to the claim. 



in view of Applicants' amendment 



2. Claim Rejections - 35 USC § 112, first paragraph 

K. The rejection of claims 47 and 59, which requires exposing a test substance to a plurality of 
receptors in which the previous Action alleges that Applicants are not enabled for "a mixture of chimeric 
opioid receptor polypeptides, or a mixture of recombinant opioid receptor polypeptides, has been 
withdrawn in view of Applicants' arguments that the appUcation discloses experiments and assays that 
allow one of skill in the art to screen for and isolate opioid receptor polypeptide ligands. 

L. The rejection of claims 47-5 1, 59, 63, 66, 8 1 and 83-1 14 as containing subject matter that was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains to make 
and/or use the invention is maintained. Furthermore, claims 65 and 67 has been included as part of this 
outstanding rejection. 

Claims 47, 48, 50, 51, 59, 63, 65-67 and 84-114 stand rejected for the reasons already of record 
on pages 4-8 of the office Action mailed 8/13/99. The Action of 8/13/99 states that the second 
extracellular loop of the kappa opioid receptor having the amino acid sequence as set forth in SEQ ID 
N0:2 or 12 is required for ligand binding and that the claims as they stand do not require an opioid 
receptor polypeptide comprising at least the second extracellular loop of a kappa opioid receptor encoded 
by SEQ ID N0:1 or 11. Apphcants argue this point stating that they cannot be required to limit their 
claims to preferred embodiments of their invention. The rejection of these claims is maintained since 
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there is a lack of guidance and working examples showing that any portion of the kappa opioid receptor 
of SEQ ID N0:2 or 12 which does not contain the second extracellular loop would bind Ugand. Without 
this guidance it is not predictable to one of ordinary skiU in the art, and would, therefore, require undue 
experimentation, to make a kappa opioid receptor chimera lacking this domain which binds kappa 
ligands. 

The Action also alleges that the claims are not enabled since the specification does not teach 
whether 10 amino acids of SEQ ID N0:2 or 12 are sufficient for ligand binding. Applicants argue that, 
based on the disclosure, one of skill in the art could subclone portions of the kappa receptor into chimeric 
molecules to test ligand binding. As stated above, there is a lack of guidance and working examples 
showing that any portion of the kappa opioid receptor of SEQ ID N0:2 or 12 which does not contain the 
second extracellular loop would bind ligand. Without this guidance it is not predictable to one of ordinary 
skill in the art how to make a kappa opioid receptor chimera lacking this domain which binds kappa 
ligands. 

Furthermore, since SEQ ID N0:2 is 380 amino acids long and SEQ ID NO: 12 is 295 amino acids 
long, undue experimentation would be required to determine which segment(s) of at least 10 amino acids 
would be sufficient to bind kappa opioid ligand. George et al. (1988; p. 145) states that: "Sequence- 
comparison methods will not be able to assess biological relatedness until the structure/function problem 
is more clearly understood." Additionally, Rudinger (1976; especially the Conclusion) states that "the 
significance of particular amino acids and sequences for different aspects of biological activity cannot be 
predicted a priori but must be determined from case to case by painstaking experimental study." In other 
words, if a sequence of 15 amino acids binds ligand it is not predictable that shorter or longer peptides 
would bind the ligand. 
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The previous Action alleges that SEQ ID NO: 1 1 does not contain the second extraceUular loop of 
the human kappa receptor and is, therefore, not enabled. Applicants argue that, since amino acids 167-228 
of SEQ ID NO: 11 are identical to the amino acid sequence for the second extracellular loop of the mouse 
kappa opioid receptor, SEQIDN0:11 contains the second extracellular loop. Therefore, this rejection has 
been withdrawn in view of Applicants' arguments. In addition, the previous Action states that the 
specification does not teach what the complement of SEQ ID NO: 1 or 1 1 encodes. Applicants amended 
the claims to remove reference to a "complement." Therefore, this rejection has been withdrawn. 

The previous Action states that the claims recite the use of a polypeptide encoded by a nucleic 
acid that is encoded by, or complementary to 30 contiguous nucleotides of SEQ ID N0:1 or 11. 
Applicants argue that one of skill in the art would appreciate that SEQ ID N0:11 encodes a functional 
polypeptide by itself or could be used as a portion of a chimeric polypeptide. Applicants' arguments have 
been fully considered, but are not deemed persuasive. 

Claims 47, 59, 84, 91, 97, 103 and 109 encompass a recombinant opioid receptor polypeptide 
encoded for by a nucleic acid sequence comprising at least 30 contiguous bases of SEQ ID N0:1 or SEQ 
ID N0:1 1. There is no discussion in the specification as to which groups of 30 nucleotides will translate 
into a functional opioid polypeptide which can bind Ugands. Furthermore, random sequences of 30 
nucleotides would encompass sequences of nucleotides which do not encode amino acids and, therefore, 
polypeptides and the specification does not provide any guidance, or working examples of how it is 
known which of these nucleotide sequences would encode polypeptides. The claim of "at least 30 
contiguous bases" also encompass sequences which are larger than 30 nucleotides. Again, the 
predictabUity is low as to which of the numerous possible sequences would encode for an opioid receptor 
polypeptide with ligand binding activity. To determine which groups of 30 contiguous amino acids of 
SEQ ID NO's: 1 or 1 1 would produce a functional opioid receptor would require undue experimentation. 
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In addition, claims 47, 59, 84, 97 and 109 discuss a method of screening using at least 30 
nucleotides of SEQ ID N0:11. However, SEQ ID NO:II is only a partial genomic sequence of a human 
opioid receptor. Action contends that the claims recite the use of a polypeptide encoded by SEQ ID 
NO: 11, but it is not predictable that SEQ ID NO: 11 encodes either a fonctional receptor or the second 
extraceUular loop of the human kappa opioid receptor, which is thought to be essential for ligand binding. 
Even if the entire SEQ ID NO: 11 was used it is still not clear as to what peptide is encoded for by a 
partial genomic sequence. Furthermore, SEQ ID NO: 11 encodes SEQ ID NO: 12, which is a partial amino 
acid sequence. Apphcants argue that the human kappa opioid receptor polypeptide sequence disclosed in 
the specification has significant homology with the mouse amino acid sequence spanning from amino 
acids 87-380. These sequences, however, are not identical. The possible effect of changing even one 
amino acid in a polypeptide can be seen in Cunningham and Wells (1989; Abstract) in which certain 
single substitutions of alanine in various positions of human growth hormone dramatically altered its 
binding af&nity for the human growth hormone receptor. In addition, George et al. (1988; p. 145) states 
that: "Sequence-comparison methods will not be able to assess biological relatedness until the 
structure/function problem is more clearly understood." Additionally, Rudinger (1976; especially the 
Conclusion) states that "the significance of particular amino acids and sequences for different aspects of 
biological activity cannot be predicted a priori but must be determined from case to case by painstaking 
e7q)erimental study." 
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Claims 47-51, 81 and 83-102 are directed toward a method of screening a substance for its ability 
to interact with an opioid receptor. The previous Action points to the preamble as not directed to 
determining whether a substance interacts with a specific opioid receptor. 

First, the Examiner agrees with the previous Action in that the claims do recite "any" opioid 
receptor. The claims refer to a process using an opioid receptor polypeptide "selected from the group 
consisting of (1) chimeric opioid receptor polypeptides, (2) recombinant opioid receptor polypeptides 
encoded. . . " but does not state that these ligands will specWcally bind these said chimeric or recombinant 
peptides. This part of the rejection for claims 47, 84, 91, 97 can be overcome by amending the claims to: 
'A process of screening a substance for its ability to interact with an opioid receptor, as defined hv 
subsequent step ( a) said process composing the steps of..." and changing part (b) of these claims from 
"contacting said substance with the opioid receptor polypeptide; and" to "contacting said substance with 
said opioid receptor polypeptide; and." 

The previous Action alleges that claim 59, 103 and 109 are not clear as to what compounds are 
present in the composition used to determine kappa agonists. Applicants argue that one of skiU in the art 
would be able to isolate the compomid from the composition based on its binding capabilities. The 
rejection is withdrawn in view of Applicants' arguments. 

However, claims 59, 103 and 109 are rejected since it is not understood how it is known that an 
opioid receptor polypeptide which comprises at least 30 nucleotides of SEQ ID NO: 1 or 1 1, regardless of 
whether or not it includes the second exfa-acellular loop of the kappa opioid receptor which has been 
disclosed as necessary for ligand binding, would be representative of the opioid receptor of SEQ ID NO: 1 
with regards to determining which ligands are kappa opioid agonists. If these 30 nucleotides are part of a 
chimeric opioid receptor containing mu and/or delta opioid receptors, or do not contain the second 
exti-acellular loop of the kappa opioid receptor, it is not understood how it can be concluded that this 
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agonist at the chimera will be an agonist at the intact kappa receptor. Again, the possible effect of 
changing even one amino acid in a polypeptide can be seen in Cumiingham and Wells (1989; Abstract) in 
which certam smgle substitutions of alanine in various positions of human growth hormone dramatically 
altered its binding affinity for the human growth hormone receptor. Claims 51, 64 and 82 are objected to 
since they depend from rejected base claims. 

In summary. Applicants have not provided working examples of sequences of 30 nucleotides 
and/or 10 amino acid peptides which would result in functional opioid receptors, nor have they provided 
any guidance of how to predict which nucleotide sequences and/or amino acid sequences would code for 
said receptors, or how to predict binding domains other than the second extracellular loop of the kappa 
receptor. In addition, the breadth of the claims is too large with regard to the nmnber of possible chimeric 
opioid receptors. For these reasons, the Exammer has concluded that midue experimentation would have 
been necessary to one of ordinary skill in the art at the time the invention was made to make and use 
recombinant opioid receptors comprising at least 30 contiguous bases of SEQ ID N0:1 or 11. Undue 
experimentation would also be necessary to produce chimeras of opioid receptors which were able to be 
expressed and maintain opioid receptor fimction. 

3. Claim Rejections - 35 USC § 102 

M. The previous Action states that Ahmed et al. anticipate the methods of claims 47, 59 and 84-1 14. 
AppUcants state that since Ahmed et al. does not teach each aspect of the claimed invention, the rejection 
is not valid. The rejection of claims 47, 59 and 84-114 has been withdrawn in view of Applicants- 
arguments. However, the following new grounds of rejection under 35 U.S.C. 102(e) has been added: 
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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections xmder this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on , an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an mtemational appUcation by 
another who has fiilfilled the requkements of paragraphs (1), (2), and (4) of section 371(c) of this titie 
before the invention thereof by the applicant for patent. 

N. Claims 47, 84, 86, 88, 90 and 97-101 rejected under 35 U.S.C. 102(e) as being unpatentable by 
Evans et al. Evans et al. disclose (U.S. Patent 5,985,600) an opioid receptor which is 100% identical to 
245 contiguous bases of SEQ ID NO: 11 (see Sequence Comparison A). Evans et al. also disclose a 
method of expressing this polypeptide in a host cell (column 14, lines 15-32), screenmg a substance for its 
ability to interact with an opioid receptor and a method to detect this interaction (column 7, lines 53 
through column 8, line 21 and column 8, line 42 through column 9, line 21). 

Claims 48-51, 81-83, 85, 87, 89, 102 are objected to as being dependent upon a rejected base 
claim, but woiild be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 
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4. Claim Rejections - 35 USC § 103 

O. The previous Action alleges that it would have been obvious to modify the ligand binding assay 
of Evans et al. (Science, vol. 258, 1992) by using a chimeric delta opioid receptor obtained by replacing a 
portion of the delta opioid receptor with that of the somatostatin receptor, as taught by Frielle et al. 
AppHcants argue that there is no motivation to combine Frielle et al. with Evans et al. The rejection of 
claims 47 and 48 has been withdrawn in view of Applicants' arguments. 

However, the following new grounds of rejection under 35 U.S.C. 103(a) has been added: 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
m section 102 of tiiis title, if the differences between the subject matter sought to be patented and the prior 
art are such tiiat the subject matter as a whole would have been obvious at the time the invention was made 
to a person havmg ordinary skill in the art to which said subject matter pertains. PatentabiUty shall not be 
negatived by the manner in which the invention was made. 

P. Claims 48-51 are rejected under 35 U.S.C. 103(a) as being unpatentable over Evans et al. (U.S. 
Patent number 5,985,600), further in view of Frielle et al. (1988). Claims 48-51 are drawn to a process of 
screening a substance for its abitity to interact with an opioid receptor chimera which comprises at least 
30 contiguous bases of SEQ ID N0:11. Evans et al. teach an opioid receptor which is 100% identical to 
245 contiguous bases of SEQ ID N0:11. Evans et al. also disclose a method of expressing tiiis 
polypeptide in a host ceU (column 14, lines 15-32) and screening a substance for its ability to interact witii 
an opioid receptor (column 7, lines 53 tiirough column 8, Une 21 and column 8, line 42 tiirough column 9, 
line 21). Evans et al. do not teach tiie production of opioid receptor chimeras, or a process of screening a 
substance for its ability to interact with an opioid receptor chimera. 
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However, Frielle et al. do teach the production of chimeric G protein-coupled receptors (p 9495 
under "Construction of Chimeric pi/p2-Adrenergic Receptors") and the use of these chimeras in binding 
assays. The motivation for producing and using chimeric kappa opioid receptors would be that it is a very 
efficient method of determining the ligand binding domains of a receptor. It would have been obvious to 
the skilled artisan at the time the invention was made to modify the ligand binding assay of Evans et al. 
by using chimeric kappa opioid receptors produced by the method of constructing another G protein- 
coupled receptor chimera, as taught by Frielle et al. for the prior art recognized benefit of producing an 
efficient method of determining the ligand binding domains of a receptor. 



Q. Claims 59, 63-66 and 109-113 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Evans et al. (U.S. Patent number 5,985,600), further in view of Liggett et al. (1 993). Claims 59, 63-66 and 
109-1 13 are drawn to a process of screening a substance for its ability to interact with an opioid receptor 
chimera which comprises at least 30 contiguous bases of SEQ ID NO: 11. Evans et al. teach an opioid 
receptor which is 100% identical to 245 contiguous bases of SEQ ID N0:11. Evans et al. also disclose a 
method of screening a substance for its ability to interact with an opioid receptor (column 7, lines 53 
through column 8, line 21 and column 8, line 42 through column 9, line 21). Evans et al. do not teach the 
production of opioid receptor chimeras, or a process of screening a substance for its ability to act as an 
agonist of a kappa opioid receptor chimera. 

However, Liggett et al. do teach the production of chimeric G protein-coupled receptors (p. 3666 
under "Methods:Constructs") and the identification of agonists at these chimeras. The motivation for 
producing and using chimeric kappa opioid receptors would be that it is a very efficient method of 
determining the agonist binding domains of a receptor. 
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It would have been obvious to the skilled artisan at the time the invention was made to modify the 
functional assay of Evans et al. by using chimeric kappa opioid receptors, produced by the method of 
constructing another G protein-coupled receptor chimera, and identifying agonists to this receptor, as 
taught by Liggett et al. for the prior art recognized benefit of producing an efficient method of 
determining the agonist binding domains of a receptor. 

It would have also been obvious to one of ordinary skUl in the art at the time the invention was 
made to isolate the substance which interacted with the opioid receptor when screening a library of 
compounds for the prior art recognized benefit of identifying compounds which interact with the kappa 
opioid receptor for potential academic, or therapeutic benefits. 
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